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Abstract Road traffic accidents cause severe facial injuries and are frequently associated
with injuries to other organ systems. The aims of this study were to define the facial injuries
suffered by victims of road trauma and assess the need for a multidisciplinary approach to their
management.
A retrospective study of all patients over 14 years of age suffering facial injuries over a five
year period was conducted. Data was collected on the nature of their facial and other injuries
and the impact of interspeciality management on their treatment.
Four hundred and nine patients were identified. The midface was injured more frequently
than the mandible and the majority of patients had multiple facial injuries. Neurologic, ortho-
paedic, thoracic and abdominal injuries were common and impacted on the management of
the patients’ facial trauma.
Road traffic accidents cause more severe facial trauma than other mechanisms of injury.
Other organ systems are more likely to be injured and the management of these injuries often
impacts on their facial injury treatment demanding high levels of interspeciality cooperation.
ª 2006 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.Introduction
The incidence of road traffic accidents (RTA) and the
injuries that they may cause depends on a multitude of
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doi:10.1016/j.ijsu.2006.10.002factors including, but not limited to, local road rules,
road conditions, driver attitude and vehicle type.1e4 The
abuse of alcohol5 and driver fatigue play a major role in
the aetiology of these incidents and are the focus of gov-
ernment sponsored campaigns on injury prevention in
Australia.
Road traffic accidents were estimated to cause between
55 and 15%6 of facial injuries in developed countries. Com-
parison may be made with developing nations with a more
chaotic system of road use where RTA predominate as
a cause of facial injury1 leading to greater than 50% of in-
juries. The older design of cars in these countries and lowerlished by Elsevier Ltd. All rights reserved.
Road trauma related facial injuries 251levels of seatbelt compliance may contribute to different
injury patterns.
Facial injuries occur more commonly to vehicle occu-
pants in RTA than any other injury7 and are responsible for
a large number of episodes of facial trauma in Australia. As
a proportional cause of injuries their importance has less-
ened over the last two decades. This has been attributed
to the introduction of seatbelt legislation, alcohol con-
sumption limits, and vehicle design changes including min-
imum safety standards.8,9 These factors have greatly
decreased both the frequency of facial injuries and the
risk of road traffic accident related mortality. The impact
of airbags on the nature of facial injuries has been exam-
ined in previous studies10e12 though their effect on the
prevalence of injuries is more difficult to determine.
Though RTA are responsible for proportionally less in-
juries in total in countries such as Australia their impor-
tance should not be underestimated as they are responsible
for injuries of far greater severity6 with a more comprehen-
sive pattern of facial damage than other lower velocity
mechanisms. In addition they are often combined with in-
juries to other body systems and can have significant mor-
bidity and even mortality. Head injuries are frequently
associated with facial injuries.13e15 Other common signifi-
cant associations are cervical spine13,16 orthopaedic, tho-
racic and abdominal injuries.13 The concomitant injuries
suffered in road traffic accidents demands a high level of
inter-speciality cooperation and coordination when deter-
mining the appropriate treatment priorities. Severely trau-
matised patients should be managed in dedicated trauma
centres.17,18 The fact that a critical volume of patients is
necessary to maintain adequate staffing and an appropriate
mix of surgical and other specialities has already been iden-
tified,17 though data on the co-operation between these
specialities when managing facially injured patients is
lacking.
The aims of this study were twofold. Firstly to examine
the nature of facial injuries suffered by patients in RTA in
Queensland, Australia. Secondly to broadly assess the other
organ systems injured in multiply traumatised patients and
determine the impact of multispeciality management.
Methods
The study was conducted at the Princess Alexandra Hospital
and the Royal Brisbane Hospital, both of which are located
in Brisbane, the capital city of Queensland.
Queensland whilst having relatively well maintained
roads on major routes has a large area with numerous
roads of poorer quality in more remote areas. Seatbelt
compliance is quite high at approximately 95% for front seat
passengers though there is no requirement for annual
vehicular mechanical checks prior to registration which
means there is a proportionally higher number of older
vehicles without modern safety features.
Both hospitals have 24 h staffing for all surgical special-
ities involved in the treatment of facial trauma and there is
comprehensive coverage at both hospitals for trauma sur-
gery in general including fully staffed emergency depart-
ments, general surgery, orthopaedic surgery, maxillofacial
surgery, neurosurgery and intensive care facilities. Thestudy hospitals were the tertiary referral centers for maxil-
lofacial surgery for a population of approximately three
million people.
Injured patients present directly to the study hospitals
or a transferred from more peripheral centers for definitive
management. They are assessed initially by the medical
staff in the emergency department who commence treat-
ment and investigations prior to arranging referral to the
relevant teams.
The study was conducted retrospectively over a five year
period from 1st January 1994 to 1st January 1999. Inclusion
criteria were:
1. Facial injuries as a result of road trauma specifically:
a) Motor Vehicle Accident
b) Motor Cycle Accident
c) Pedestrian or other road user struck by moving
vehicle
2. Admission to one of the study hospitals.
3. Age greater than 14 years at time of admission to
hospital.
Patients not admitted to hospital for treatment or whose
aetiology of injury was uncertain were excluded. Identifi-
cation of the study population was performed with the
relevant ICD codes19 in use at the time of the injury. Patient
records were reviewed by either the principal author or the
fourth author. A random selection of 10% of patient records
was checked for examiner reliability which revealed a con-
cordance rate of 98%. This was not thought to materially af-
fect the results.
Information was collected on patient demographics,
injuries suffered including non-facial injuries, operative
and non-operative intervention, speciality teams involved
and injury associations.
Statistical analysis was performed in Microsoft Excel XP
using Students ‘T’ Tests. Ethics committee approval was
obtained through the Royal Brisbane and Princess Alexandra
Hospitals Human Research ethics committees.
Results
During the study period 409 patients met the inclusion
criteria. Males comprised 72.86% of patients and the
average age was 30.4 years. The most frequently injured
age group was 17e19 year olds and females were older
than males by a factor of 4 years (pZ 0.013). The demo-
graphic details of the patient population have been previ-
ously described.20
All patients in the study suffered facial injuries and the
distribution of these injuries are shown in Fig. 1. The major-
ity of patients (nZ 250 61%) suffered multiple facial in-
juries. One hundred and fifty nine patients suffered
isolated facial injuries with their distribution shown in
Fig. 2. The number of patients suffering a combination of
mandibular and maxillary fractures (le fort 1, 2, 3 level or
combination e panfacial fractures) was 50 (12.2%). The
patterns of facial injuries did not change significantly
over the period of study. Of the 368 patients with facial
fractures, 77% were treated with a surgical intervention,
whilst the remainder were managed non-operatively. The
252 M.D. Batstone et al.reasons for non-operative management were varied and in-
cluded undisplaced stable fractures, patient refusal of
treatment, overall health preventing operative interven-
tion and failure of the treating team or emergency staff
to refer the patient to a speciality dealing with facial
injuries. The average age of those patients treated opera-
tively was 29 whilst the average age of those treated
non-operatively was 33 (pZ 0.016).
Multidisciplinary care was common for these patients.
All patients were admitted through the emergency de-
partment, thus the medical staff in this department were
involved in the care of all patients. Forty seven percent
(nZ 190) patients required intensive care for an average
stay of 5.5 days (range 0e50). The other medical and surgi-
cal specialities’ involved in the management of the patients
non-facial injuries are shown in Fig. 3. Orthopaedic injuries
caused no delay in operative intervention for facial injuries
(pZ 0.93) however patients with neurologic injuries (de-
fined as GCS < 13 on admission) had an operative delay of
1.35 days greater than those with a GCS greater than or
equal to 13 (pZ 0.027). Patients with general surgical in-
juries had their facial trauma treated faster than those
without by a factor of 1.43 days (pZ 0.05). Patients with
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Figure 1 Total number of facial Injuries for all patients.
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Figure 2 Isolated facial injuries.panfacial fractures were more likely to have concomitant
injuries than all other patients (92% vs 65.5% pZ 0.0028
(chi squared test)). Computed tomographic imaging (CT)
was used in the assessment of facial injuries in 61% of pa-
tients (nZ 250). Of these 28% (nZ 69) had other CT scans
performed as part of the emergency assessment and had to
be returned to the CT scanner from either intensive care or
the ward for their facial CT.
Several important injury associations were noted in this
study. Sixty nine patients (16.9%) had intracranial haemor-
rhages of some type. Ten patients (2.4%) died as a result of
their injuries and 8 of these were in part or whole due to
head injury. In only one patient were the facial injuries
thought to contribute to mortality. The average age of the
patients who died as a result of their injuries was 39 years
compared to 30 years for the overall patient population,
however due to low numbers this did not achieve statistical
significance (pZ 0.08). Cervical spine injuries (fractures)
were present in 6.6% of patients (nZ 27).
Discussion
All patients in this study suffered facial injuries as a result
of their RTA. Soft tissue injuries predominated though these
were followed closely by fractures of the zygomatic
complex. Fractures to the midfacial skeleton (Zygomatic,
Nasoethmoidal, Orbital, Le Fort level) outnumbered frac-
tures of the mandible by a factor of 4:1 in this study which
is in stark contrast to studies on fractures due to assaults
only,21 where mandibular fractures predominate. In
addition the number of patients in this series with bilateral
midfacial fractures (le fort fractures) or a combination of
midfacial and mandibular injuries is much greater when
compared to studies of facial injuries due to assault or
other low velocity mechanisms of injury.21,22 Indeed the
proportion of patients with fractures to the midfacial skel-
eton in this series exceeds that of other studies on road
trauma related facial injuries21 and these patients were
much more likely to have injuries to other organ systems
0
50
100
150
200
250
Ot
her
 sp
eci
ali
tie
s
Ge
ner
al S
urg
ery
Ne
uro
sur
ger
y
Or
tho
pae
dic
 su
rge
ry
N
um
be
r o
f P
at
ie
nt
s
Specialties
Figure 3 Specialties involved in management of non-facial
injuries.
Road trauma related facial injuries 253which reflects the severity of the accident. It is also inter-
esting to note that Le fort level fractures only rarely occur
in isolation indicating perhaps that these fractures are
a marker of higher velocity trauma.
This study shows the multisystem injuries which fre-
quently occur in facially injured victims of road trauma.
The important association between facial fractures and
intracranial injuries has been previously demonstrated13,14
though it is clear that the intracerebral haemorrhage rate
in RTA patients in this study is much higher than the rate
in facial injuries from all causes (16.87% vs 3.2%14). Neuro-
logically unstable patients had greater delays prior to treat-
ment of their facial trauma. Frequently patients with
severe neurologic injuries are often deemed too unstable
to undergo general anaesthesia for repair of their facial in-
juries. The high rate of orthopaedic injuries in the patients
in this study (50%) is a finding which has been infrequently
emphasised in the literature. Not surprisingly orthopaedic
injuries have been noted in motorcycle users with facial in-
juries23 however the population in this study were general
road trauma victims and still demonstrated a high rate of
injury. General surgical injuries (intra-abdominal and
thoracic) were also a common finding and emphasise the
necessity for multidisciplinary care in these patients and in-
terestingly these injuries were associated with faster treat-
ment of facial injuries. It is difficult to determine the exact
cause of this relationship however often general surgical in-
juries are immediately life threatening and require emer-
gency surgery immediately on admission. In these cases
the facial trauma was sometimes treated concurrently.
The ideal time for treatment of maxillofacial injuries is
a source of debate. Traditionally soft tissue injuries and
mandibular fractures were treated as soon as patient con-
dition allowed whereas mid and upper facial injuries were
treated when the often significant facial swelling resolved.
There is however increasing evidence that patients benefit
from early management of all facial injuries particularly
with regard to functional rehabilitation and duration of in-
patient stay.24 Because of the retrospective nature of this
study it was not possible to determine the exact failures
of inter-speciality coordination in the operative manage-
ment of facially injured victims of road trauma however an-
ecdotally there exists the capacity to combine and
streamline the theatre episodes for these patients eliminat-
ing duplication of theatre time. It is felt that failure of com-
munication between specialities, and the low perception of
maxillofacial injury severity contributed to these problems.
Deficiencies in care due to lack of inter-speciality co-
operation were however evident in this study. Delays in
transfer of patients from peripheral hospitals leads to
a delay in the management of the facial injury.20 The
high number of patients returning for further CT scanning
of the facial bones following CT scans of the head implies
a failure to recognise facial injuries or lack of consultation
with the appropriate speciality at the time of admission. CT
scanning is now routine in the assessment of midfacial in-
juries in the study hospitals and is also becoming more
widespread in the assessment of paediatric injuries.25
The high proportion of cervical spine injuries com-
pared to other studies on facial trauma16 emphasises the
high impact nature of road trauma related facial injuries
as does the mortality rate which is much higher (2.4% vs0.5%) than comparative studies of trauma from all
causes.26 The trend towards mortality in older patients
is not surprising due to increased medical co-morbidities
with age. This probably also explains the greater likeli-
hood that older patients were more likely to be treated
non-operatively.
This study only included the patients admitted for
treatment of their injuries so will underestimate the
number of minor lacerations and dentoalveolar fractures
which were treated in the emergency department prior to
discharge. The retrospective nature of this study made the
assessment of outcome particularly difficult and thus
meaningful comment on the effect of delays caused by
non-facial injury management is impossible.
Conclusions
The severity of facial injuries due to road trauma is
frequently greater than lower velocity mechanisms of
injury. In addition they may suffer injuries to multiple
organ systems particularly orthopaedic, neurologic, abdom-
inal and thoracic. The management of the multiply injured
patient requires close interaction between various special-
ities and communication is essential to provide optimal
management. The limitations of retrospective studies pre-
vent comment on the exact problems in interspeciality
coordination though it is suspected that poor communica-
tion and low perception of maxillofacial injury severity
occur.
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